This paper describes a Matlab program designed to compute the switching over voltages which appear when no-load high voltage lines are energized. The mathematical models of the high voltage distribution lines are presented also. The Matlab program is applied for the case of the high voltage distribution lines from the 220kV network of the ST Craiova, for which the characteristic parameters are known.
INTRODUCTION
The values of the switching over voltages appearing when the no-load lines are energized depend on the parameters of the electrical diagram or the equivalent circuit diagram at initial instant. The complexity of the mathematical model depends on the number of characteristics of the switching process and also on the type of electrical diagram used (mono or three phase one). The values of the computed over voltages are very important for the high or very high voltages networks, having the neutral point directly earthed. In this case a mono phase diagram can be used because the processes are analogous to the others phases. Considering the line model with concentrated parameters, the line can be represented by the T or quadripole, the resistances being neglected in comparison with the reactance values, as is shown in the Figures 1a and 1b. Corresponding to the steady state operation at 50Hz, the value of the concentrated parameters can be computed by means the impedances having the following expressions: for T quadripol :
for quadripol:
( ) The equivalent inductivity respectively capacitance has the following expressions (Dragan 1975) :
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where s L is the power supply inductivity. The analytical expressions for the over voltages computations are:
where is the angle phase of the power supply voltage,
Considering 0 R = and 0 = , the next simplified expression is obtained:
The amplitude factor of the over voltage at the line end is:
The maximum value of the over voltage depends on the angular resonant frequency of the equivalent circuit oT
The following expressions for the angular resonant frequency are obtained by successive replacements: If the line modeling is performed by considering distributed parameters, without transversal compensation, the following analytical expression of the voltage at the end of line can be used: Among the terms of the infinite string from the above expression, only the first terms has a strong contribution to the maximum value of the voltage. Considering only two first terms (k = 1, k = 2) we will obtain the analytical expression corresponding to the equivalent circuit from the figure 1b -quadripole; for k = 1 the analytical expression corresponding to the equivalent circuit from figure 1a -T quadripole will be obtained. The angular frequency ok differs from the ( ) oT obtained using the expressions (8). The computed error is smaller as the length of line increases and as the system power decreases. For the line represented by distributed parameters, the transversal compensation can be done by installing one reactor at the front end of the line. In this case the amplitude of the over voltage depends on the saturation level of the reactor magnetic core. For the circuit breaker equipped with shunt resistor, the over voltage value depends on the resistance value.
THE PROGRAM DESCRIPTION
The Matlab program has been used in order to compute the electrical stresses from the high voltage network of the ST Craiova. The program was designed in an interactive manner which allows the selection of the network and of the faults type (Brojboiu 2005) . In Table 1  are The Matlab program has been applied to observe the influence of the line length on the over voltages values.
The maximum value of the over voltage, the time when the maximum value is reached as well as the amplitude factor k have been also computed. The line was represented as the T or quadripole. By analyzing the computed data, was observed the decreasing of the resonant angular frequency as the length line increases as is shown in the Figure 2 . The resonant angular frequency has an influence on the amplitude factor as seen from (7). Regarding the variation in time of the over voltage one noticed, as in (Dragan 1975) , by the T quadripole, while the lines with 300 km l > by the quadripole. The computed data using this Matlab program has been used to assess the electrical stresses in the high voltage network and to choose the appropriate circuit breaker corresponding to the fault regime also.
CONCLUSIONS
The Matlab computation program presented in this paper allows the evaluation of the maximum values of the switching over voltages appearing at the no-load high voltage lines. The influence of the length line and the phase angle values on the over voltage amplitude has been also studied. The program has been applied for the case of the high voltage lines from ST Craiova for which the rated parameters are known.
